Recognition of damaged DNA by Escherichia coli Fpg protein: insights from structural and kinetic data.
Formamidopyrimidine-DNA glycosylase (Fpg) excises oxidized purines from damaged DNA. The recent determination of the three-dimensional structure of the covalent complex of DNA with Escherichia coli Fpg, obtained by reducing the Schiff base intermediate formed during the reaction [Gilboa et al., J. Biol. Chem. 277 (2002) 19811] has revealed a number of potential specific and non-specific interactions between Fpg and DNA. We analyze the structural data for Fpg in the light of the kinetic and thermodynamic data obtained by the method of stepwise increase in ligand complexity to estimate relative contributions of individual nucleotide units of lesion-containing DNA to its total affinity for this enzyme [Ishchenko et al., Biochemistry 41 (2002) 7540]. Stopped-flow kinetic analysis that has allowed the dissection of Fpg catalysis in time [Fedorova et al., Biochemistry 41 (2002) 1520] is also correlated with the structural data.